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(71) We, AlXMANNA SVENSKA ELEK- 

triska Aktiebolag, a Swedish Company, of 
Vasteras, Sweden, do hereby declare the in- 
vention, for which we pray that a patent may 
5 be granted to us, and the method by which 
it is to be performed, to be particularly de- 
scribed in and by the following statement: — 

This invention relates to a complete or 
10 partial ultra centrifugal cascade having a 
plurality of centrifuges in a common outer 
vessel. 

Such, cascades are already known (see 
British Patent Specification No. 893,647), but 

15 in the operation of these cascades it has 
proved difficult to achieve a stable construc- 
tion of the various centrifuges disposed ad- 
jacent one another and to protect the various 
centrifuges disposed adjacent one another 

20 and to protect the various centrifuges against 
damage if an adjacent centrifuge breaks 
down, at the same time as avoiding compli- 
cated pipe-laying, etc., for transfer and cool- 
ing tubes. 

25 The present invention aims to provide a 
solution of these and other similar prob- 
lems and is characterised in that the rotors 
of at least some of the centrifuges are sup- 
ported by common upper and lower perfor- 

30 ated plates arranged inside the outer vessel. 
Such a construction utilises the space in- 
side the vessel to the full while at the same 
time providing satisfactory stability in rela- 
tion to the vessel and between the centri- 

35 fuges. 

It is simple to arrange the centrifuges in 
groups with intermediate protection in the 
form of protective plates or rows of pro- 
tective tubes, and the mutual configuration 

40 of the groups can be selected in many differ- 
ent ways without the need for reconstruc- 
tion. The arrangement of the centrifuges in 
this way in a common vessel also means that 
the wall thickness of protective plates and 

45 the casing will be as great as the plate thick- 
ness which would be required to protect a 
single centrifuge and the arrangement accord- 



ing to the invention also involves a consid- 
erable saving in material. 

The invention will now be described, by 50 
way of example, with reference to the accom- 
panying drawings, in which 

Figure 1 is a section through a centrifuge, 

Figure 2 is a partly sectional view, on a 
reduced scale, of a cascade vessel, 55 

Figures 3 to 5 are schematic sectional 
plans of the cascade of Figure 2, and 

Figure 6 is a cascade connection diagram. 

Figure 1 shows a single, vertical centri- 
fuge which forms part of a cascade (see 60 
below). The centrifuge has a hollow rotor 
consisting of a cylindrical part 17 and two 
end pieces 15, 16 and 14, the rotor passing 
through the aperture in a perforated plate 
36. The rotor is driven by an asynchronous 65 
motor having a rotor 12 and a stator 13, the 
stator having a casing part 18 mounted in a 
lower perforated plate 29. 

The rotor 12 of the motor is supported 
by a bearing 19 and is connected to the end 70 
piece 14 of the hollow rotor of the centri- 
fuge. Lubrication is provided by a lubri- 
cant storage space 20 and a lubricant wick 
21 leading to the bearing 19. The upper and 
lower perforated plates 36, 29 are held to- 75 
gether by concentric support pipes 32. The 
rotor of the centrifuge is journalled at its 
upper end in an electromagnetic bearing hav- 
ing a stator part 22 and a rotor part 11. 

A gas or isotope mixture to be separated 80 
is introduced through a pipe 23 which may 
be an outlet pipe from a previous centrifuge 
or group of centrifuges in a cascade. The 
concentrated gas is removed through a con- 
duit 24, the depleted gas is removed through 85 
a conduit 25. The gas is withdrawn through 
exhausts 27 and 28. 

Figure 2 shows how a plurality of centri- 
fuges 38, constructed like the centrifuge 
shown in Figure 1, are supported by com- 90 
mon upper and lower perforated plates 36, 
29 to provide a centrifugal cascade, the 
whole cascade being arranged inside a cas- 
ing 37. 



5 anoK^S^ 1 ^ .^ated from one 
S.?o7 I' Wlth 1118 centrifuges arranged in 
SXr- a breaido ^ of one I ent£ 
£™" ot caus8 any damage except pos- 
SJ 41,056 centrifuges within the same 
hmited group within the cascade, the others 

times 40. The rows of protective tubes mav 
be replaced by protective plates. This means 

as P a r^° n f VeS **» advantage tffSK 
as a protection was previously reouired 

provide protection only at the outer walls 
of the vessel and/or between groups of^ 

20 chE&i 6 * a J fl0 - W of an ultra 

-as ^lT Cade ? which 311 unseparated 
and 0.71 ^ U MS is to be separated so that 
25 ?° rc coventrated U 233 is obtained In tnis 
25 diagram each of the squares represents a 
group of centrifuges, ana the nuin^Sth- 

n *W SqUarc £ the number of centrifuges 
in that group. The unseparated gas for iio- 

ated m fourteen centrifuges operating in 
parallel after which the partially enriched 
gas mixture is fed in the enriching direction 
^upwards in Figure 6) to the next sroun 
m the cascade which has ten cemrif u "es 
35 operating in parallel. The number of 
centnfuges ,n this group is fewer because 

gas from the first group of centrifuges is 
40 lf3 a Condu,t 43 to the nlarest 
P /.T^ S ,, grOUp of centrifuges where i 
ri^Pnf h6d agam - , At the end of the en- 
riching process only one centrifuge is in 
operation, as can be seen, and the enriched 
45 f2? U *>*- 11 wil1 °e seen tt,at 

Sft,a^? fr ° m 311 the groups of cen- 

trifuges is led to a preceding group of cen- 
trifuges in the cascade direction 

Depleted gas, containing 6.25% U 
50 wTS! fr ° m 8n> u P of three centri! 
tion Way " the de P le tion direc- 

Figure 4 shows a pipe system for the trans- 
fer of gas between the various cascade 
55 m m *? tra centrifugal cascade oper- 

as ating m accordance with Figure 6. Natural 
uranium hexafiuoride <UF 0 ) is supplied 'to 
the cascade at an inlet 44 and from here the 
™.ft u / e ? s introduced to common pipe 
60 conduits . (mam conduits) for several centri- 
t>u fuges within the same group. The variolic 
groups (see Figure 6) are designated ™1 
in figure 4, one numeral denoting centri- 
fuges belonging to the same group The five 
centrifuges designated by the nun^ral 1 are 
65 located furthest away' in the depleting 
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direction and the two centrifuges designated 
by numeral 1 1 are located in the corr^S 
ing enriching direction. 

•? let 44 tne gas is supplied to 
nf Q p c n ent " fu ges. operating in pandlcl and 70 
m the enriching direction the partially TT 

Z n ™« J^J* taken °. ut conduTts 
it nnt I' 0X6 Section details of which 
are not shown. In this way all complicated 
pipe-laying using a large number of pipes is 75 

tne casmg 37. This means that any leakage 
at pipe joints win only have an/effect m ! 
side the cascade vessel. 

th«P l&fj aS V 6 " 1 -? 1 from &° a P 1 at 80 
frnm ^ % ,\ and enriched gas is removed 
from group ll at the outlet 49 

The cooling system is shown in Figures 1 
™° 5 and consists of a number of tubes 50 
ana 51 whicn run only in the UDner and 
lower perforated plates 36, 29 (sef Fh^ 
1 and 2), and not along the length o? thr 
centrifuge, between the" perforate? pL£ 
J,^ t ?T her of coo,in g ^tems is thus 
cSfuge° ne ^ CaSCade mStead of one 90 

Preferably only those centrifuges lyin- 
nearest the cascade inlet are provfded whb 

24 and^5 TT, C c l0S,nS , the ? ipe 23 Md tubes 95 
to iSffiLrS: ^ e P erfora t'ons are provided 
2°Wn he y acuum created outside the tube 
J.(> m the centrduge for evacuating the snace 
around the pipe 23 and tubes 24 and 25 A 
pressure gauge is suitably introduced in the 100 
outer vessel to indicate if one or more of 
t th^ d T? f° pS fu ?clioning. The reason 
Centrlfu S e "n't which has stopped 
ftactKming g.ves greater leakage than one 

Sw 1 * r0talln§ - The "PP er Perforated plate 105 
ll ^ o ap t ertUI ? for each centrifugeuni! 
J^T ld a Perture having a diameter slightiy 
greater than that of the cylindrical part 17 
of the centrifuge rotor. The stator 22 of the 

t £°~£JT*% bCaring of the centrtfuge 110 
is of greater diameter than said aDerture 
and is firmly bolted to the upper side ofdie 
stK Pla ^ 36 (RgUre J) " The holder for thl 
fsSttlTf ^ o£ ^ centrifuge unft 
is firmly bolted to the upper side of the ner 115 
forated plate 36 or to the stator 22 of ^e 
magnetic bearing. The driving motor 12, l! 

so that the centrifuge units in one and the 

c™^^ 6 ^ 0 h u Vin ? *»«"£i£ 125 
47 i?ii ^-° n - ^ collection conduits 46 
47 (see Figure 4 for UF .havin^ anDrox!* 
T»% a v1 Sa ^ 6 coac entration Tre S 
m parallel w !t h said rows. The shortest of 
said rows on one side of the cascTdf vessef 130 
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(11, Figure 4) comprises one or more centri- 
fuge units which process UF 6 of the lowest 
concentration and a conduit from these 
units leads out through the wall of the cas- 
5 cade vessel to the outer main conduit for 
depleted uranium (conduit 49 in Figure 4). 
The short row (1) opposite said row (11) is 
connected in similar manner to the outer 
main conduit for enriched uranium (conduit 

10 48 in Figure 4) and at least one of the long 
rows 3 — 8 positioned substantially centrally 
between said short rows comprises a number 
of centrifugal units which are connected by 
pipes 45 to the outer main conduit for the 

15 supply of UF C having the isotope content of 
the starting material. 

WHAT WE CLAIM IS: — 

1. An ultra centrifugal cascade having a 
plurality of centrifuges in a common outer 

20 vessel, in which the rotors of at least some 
of the centrifuges are supported by common 
upper and lower perforated plates arranged 
inside said outer vessel. 

2. An ultra centrifugal cascade accord- 
25 ing to claim 1, in which drive members for 

said rotors are supported from one of said 
perforated plates. 

3. An ultra centrifugal cascade accord- 
ing to claim 1 or 2, in which several centri- 

30 fuges are connected together by transfer 
tubes which are enclosed in the outer vessel, 
completely above the upper perforated plate. 

4. An ultra centrifugal cascade accord- 
ing to any of the preceding claims, in which 

35 the centrifuges are arranged in a number of 
groups, each group, except possibly the last 
one in the cascade, consisting of a plurality 
of parallel-connected centrifuges, greatest in 
number at an intake for a gas mixture 

40 to be separated, said groups being mutually 
cascade-connected and the number of cen- 
trifuges in each group decreasing in the en- 
riching and depleting direction. 

5. An ultra centrifugal cascade accord- 
45 ing to any of the preceding claims, in which 

sheet metal walls or rows of tubular protec- 
tive elements are arranged between groups 
of centrifuges. 

6. An ultra centrifugal cascade accord - 
50 ing to any of the preceding claims, in which 

conduits for supplying and withdrawing gas 
to and from each centrifuge are enclosed 
within a tube, only the, or each, tube en- 
closing conduits which supply and withdraw 
55 gas to and from a centrifuge, or centrifuges, 
located nearest the inlet of the cascade, be- 
ing provided with perforations in its tubular 
wall. 

7. An ultra centrifugal cascade accord- 
60 ing to any of the preceding claims, in which 

the upper perforated plate has an assembly 
aperture for each centrifuge, which aperture 
has a diameter slightly greater than the dia- 
meter of the rotor of the centrifuge. 
65 8. An ultra centrifugal cascade accord- 



ing to claim 7, in which a stator for a mag- 
netic bearing for the centrifuge rotor has a 
greater diameter than said aperture and is 
firmly secured to the upper side of the upper 
perforated plate. 70 

9. An ultra centrifugal cascade accord- 
ing to claim 8, in which a holder for the 
stationary inner parts of the centrifuge is 
firmly secured to the upper side of the upper 
perforated plate or to the nearest magnetic 75 
stator. 

10. An ultra centrifugal cascade accord- 
ing to any of the preceding claims, in which 
the driving motor of each centrifuge, its cas- 
ing and its bearing box are attached to said 80 
lower perforated plate. 

11. An ultra centrifugal cascade accord- 
ing to any of the preceding claims for pro- 
cessing uranium hexafluoride, in which the 
vertically arranged centrifuges are placed in 85 
transverse, parallel rows in the cascade ves- 
sel and connected so that the centrifuges in 
one and the same row process uranium hexa- 
fluoride having almost the same degree of 
concentration. 90 

12. An ultra centrifugal cascade accord- 
ing to claim 11, in which collecting tubes for 
uranium hexafluoride of substantially the 
same degree of concentration are arranged in 
parallel with said rows. 95 

13. An ultra centrifugal cascade accord- 
ing to claims 11 and 12, in which the shortest 
of said rows at one side of the cascade ves- 
sel comprises one or more centrifuges which 
process uranium hexafluoride of the lowest 100 
concentration, a conduit from these centri- 
fuges leading out through the wall of the 
cascade vessel to an outer main conduit for 
depleted uranium. 

14. An ultra centrifugal cascade accord- 105 
ing to claim 13, in which the short row dia- 
metrically opposite said short row is con- 
nected in a similar manner to an outer main 
conduit for concentrated uranium, at least 
one of the long rows disposed between said 110 
short rows comprising a number of centri- 
fuges which are connected via conduits to an 
outer main conduit for the supply of uranium 
hexafluoride having the isotope content of 
the starting material. 115 

15. An ultra centrifugal cascade accord- 
ing to any one of the preceding claims, in 
which pressure gauges are fitted in the outer 
vessel to indicate if one or more of the cen- 
trifuges has stopped. 120 

16. An ultra centrifugal cascade con- 
structed and arranged substantially as herein 
described with reference to the accompany- 
ing drawings. 

J. Y. & G. W. JOHNSON, 
Furnival House, 
14—18 High Holborn, 
London WC1V 6DE, 
Chartered Patent Agents, 
Agents for the Applicants. 
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